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(54) LIGHTING INVERTER APPARATUS OF HIGH PRESSURE DISCHARGE LAMP 

(57)Abstract: 

PURPOSE: To provide a lighting inverter apparatus for a 
high pressure discharge lamp, a metal halide lamp, etc., 
in which fluctuation of light emission, that is so called an 
acoustic resonance phenomenan and caused in the 
case the high pressure discharge lamp is driven by high 
frequency output of the inverter. 
CONSTITUTION: The output of an inverter 3 is applied 
to a lamp 5 through a LC resonance circuit 4. The output 
of a sensor 8 to detect the discharge current of the lamp, 
a lower frequency square wave signal L to control the 
switching of polarity after discharge, and a control signal 
(a) to provide the necessary quantity of electric power to 
be supplied to the lamp are sent to an inverter control 
part 6. Before discharge of the lamp, the LC resonance 

circuit 4 is resonated to start discharging, and after discharge the LC resonance circuit 4 is 
made to function as a ripple filter, so that pulse string to apply square waves whose polarities 
change reciprocally to lamp electrodes is sent out. 
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* NOTICES * 

< i 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the lighting device which constitutes an inverter by the bridge circuit of a transistor and 
impresses the ac output of the inverter to high-pressure discharge lamps, such as a metal halide lamp, 
through LC resonance circuit The positive/negative alternation pulse which makes the above-mentioned 
inverter energize the above-mentioned LC resonance circuit is made to output before a lamp condition 
detection means to detect the discharge existence of a lamp, and discharge starting of a lamp. It is the 
inverter lighting device of the high-pressure electric-discharge lamp characterized by having the inverter 
control section which makes a forward pulse train and a negative pulse train output to the above- 
mentioned inverter by turns when a lamp is in a discharge condition. 

[Claim 2] The inverter lighting device of the high-pressure electric-discharge lamp according to claim 1 
whose fundamental frequency of the above-mentioned forward pulse train or a negative pulse train is 
twice the fundamental frequency of the above-mentioned positive/negative alternation pulse. 
[Claim 3] The inverter lighting device of the high-pressure electric-discharge lamp given in the 1st term 
which has the comparator with which the above-mentioned inverter control section compares the size 
relation of the triangular wave of the high frequency which makes a fundamental wave resonance 
frequency of the above-mentioned LC resonance circuit, the control-objectives signal which gives the 
electric energy which should measure the electric energy supplied to an inverter and should be supplied 
to a lamp from an inverter, and the above-mentioned triangular wave and the above-mentioned control- 
objectives signal, and was constituted so that the time-amount width of face of the output pulse of an 
inverter might be controlled. 

[Claim 4] The inverter lighting device of the high-pressure electric-discharge lamp according to claim 1 
with which the low frequency square wave for switching the polarity of the lamp electrode after 
discharge starting is inputted into the above-mentioned inverter control section, and the above- 
mentioned forward pulse train and the negative pulse train are switched by turns to it by this low 
frequency square wave. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inverter lighting device which carries out the 
lighting drive of the high-pressure electric-discharge lamps, such as a metal halide lamp, a mercury 
lamp, and a high-pressure sodium lamp, with an inverter. 
[0002] 

[Description of the Prior Art] this invention person has proposed the lighting control unit which always 
supplies fixed power to a lamp by Japanese Patent Application No. No. (JP,4-87293,A) 202781 [ two 
to ], without preparing an expensive alternating- voltage stabilizer even if it changes supply voltage. A 
electric-discharge lamp has the property of changing that internal resistance sharply according to a 
discharge condition, as for this invention, in the case of a constant voltage power supply, a current 
decreases, lighting is not maintained, but since power goes up to infinity and a lamp breaks when it is a 
constant current power supply, constant power electric supply is requirements indispensable to 
maintenance of electric-discharge lamp lighting, and offers that requirement cheaply by the very easy 
configuration. 

[0003] Moreover, this invention person has proposed the metal halide lamp lighting device which made 
unnecessary the exclusive high-voltage generator made conventionally indispensable by establishing a 
series resonant circuit in the high frequency output terminal of an inverter, and generating the high 
voltage required for discharge starting using a series resonance phenomenon by Japanese Patent 
Application No. No. (JP,4-129196,A) 25161 1 [ two to ], while driving a metal halide lamp with a high 
frequency inverter. 
[0004] 

[Problem(s) to be Solved by the Invention] When carrying out the inverter drive of the high-pressure 
electric-discharge lamps, such as a metal halide lamp, there is a phenomenon called the acoustic 
resonance phenomenon in which a gas vibrates within a lamp and luminescence flickers. In order to 
prevent this, the frequency of an inverter had to be set to 100kHz or more, and there was a problem that 
it could not respond in spherical form luminescence distributed over the frequency band where 
especially a resonance frequency is large. 

[0005] On the other hand, a resonance phenomenon did not occur regardless of the output frequency of 
an inverter, but this invention person discovered that consumption of an electrode moreover carried out 
reinforcement compared with a direct-current drive, when lamp drive power was a square wave. 
[0006] 

[Means for Solving the Problem] The inverter lighting device of the high-pressure electric-discharge 
lamp of this invention In the lighting device which constitutes an inverter by the bridge circuit of a 
transistor and impresses the ac output of the inverter to high-pressure discharge lamps, such as a metal 
halide lamp, through LC resonance circuit The positive/negative alternation pulse which makes the 
above-mentioned inverter energize the above-mentioned LC resonance circuit is made to output before a 
lamp condition detection means to detect the discharge existence of a lamp, and discharge starting of a 
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lamp. When a lamp is in a discharge condition, it is characterized by having the inverter control section 
which makes a forward pulse train and a negative pulse train output to the above-mentioned inverter by 
turns. 

[0007] As for the frequency of the pulse transmitted to LC resonance circuit from an inverter, in this 
invention, it is desirable that the fundamental frequency of the above-mentioned forward pulse train or a 
negative pulse train is twice the fundamental frequency of the above-mentioned positive/negative 
alternation pulse. 

[0008] As for the inverter control section of this invention, it is desirable to be constituted so that the 
triangular wave of the high frequency which makes a fundamental wave resonance frequency of the 
above-mentioned LC resonance circuit, and the electric energy supplied to an inverter may be measured, 
it may have the comparator which compares the size relation of the control-objectives signal which 
gives the electric energy which should be supplied to a lamp from an inverter, and the above-mentioned 
triangular wave and the above-mentioned control-objectives signal and the time amount width of face of 
the output pulse of an inverter may be controlled. 

[0009] Moreover, it is desirable that the low frequency square wave for switching the polarity of the 
lamp electrode after discharge starting is inputted into the inverter control section of this invention, and 
the above-mentioned forward pulse train and the negative pulse train are switched by turns to it by this 
low frequency square wave. 
[0010] 

[Function] The positive/negative alternation pulse which an inverter outputs before discharge starting of 
a lamp resonates LC resonance circuit, increases the amplitude, soon, carries out dielectric breakdown of 
the gas in a lamp, and results in discharge. A lamp condition detection means detects discharge starting, 
an operation of an inverter control section is made to be switched, and an inverter outputs a forward 
pulse train and a negative pulse train by turns according to the square wave of low frequency inputted 
into an inverter. 

[001 1] At this time, LC resonance circuit functions as a ripple filter which graduates the pulsating flow 
(ripple) produced from a forward or negative pulse train, and according to the trial calculation, it 
graduates to 1/36, operates orthopedically to an almost ideal square wave, and it impresses the rate of a 
ripple to a lamp electrode. The lamp electrode drive by this square wave does not have a possibility of 
producing the acoustic resonance phenomenon resulting from a RF drive, and moreover, the polar 
switch by the square wave prevents consumption of a lamp electrode, and carries out reinforcement of 
the lamp. 

[0012] From the size comparison of a control-objectives signal which gives the triangular wave which 
integrates with the square wave of a RF and is obtained, and the electric energy which should supply a 
lamp, without causing putting out lights by current gradual decrease, and the lamp destruction by power 
gradual increase, it is stabilized and the method which controls the time amount width of face of the 
pulse of an inverter output, and the so-called PWM maintain a discharge condition. 
[0013] 

[Example] The circuitry Fig. of this invention example is shown in drawing 1 , and the circuitry Fig. of 
the inverter control section of drawing 1 is shown in drawing 2 . 

[0014] After being rectified by direct current by the rectifier circuit 2, the commercial alternating current 
power source 1 is supplied to an inverter 3, is changed into an alternating current, and it carries out the 
lighting drive of the high-pressure discharge lamp 5 through a series resonant circuit 4. An inverter 3 is 
four transistors Ql, Q2, Q3, and Q4. It consists of a bridge circuit and turning on and off of each 
transistor is controlled by the inverter control section 6. A series resonant circuit 4 consists of the 
capacitor C by which parallel connection was carried out to the inductor L by which series connection 
was carried out to the lamp 5, and the lamp 5. 

[0015] Next, control of an inverter 3 is explained. In order to control the supply voltage after discharge 
starting, from the electrical potential difference and current of a dc input of an inverter 3, power is 
measured, and a control signal a calculates from this measured value, and it is inputted into the inverter 
control section 6. Moreover, the triangular wave H of the RF for resonating a series resonant circuit 4 is 
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inputted, and the square wave L of the low frequency for switching the polarity of a lamp after lighting 

is inputted. Moreover, in order tQ know .that the lamp 5 carried out discharge starting, a sensor 8 is 

formed in a lamp circuit, and the detecting signal K by this sensor 8 is inputted. 

[0016] The 1st electrical-potential-difference comparator 9 compares the size relation between a control 

signal a and a triangular wave H, outputs "1" at the time of a<H, and outputs "0" at the time of a>H. The 

2nd electrical-potential-difference comparator 10 compares the size relation between control signal b=-a 

and a triangular wave H, outputs "1" at the time of b<H, and outputs "0" at the time of b>H. 

[0017] The logical circuit group 1 1 consists of three Ex-OR circuits (Exclncive OR, exclusive "or" 

circuit) and two NOT circuits. The logic of Ex-OR circuit is [0018] to two inputs A and B. 

[EquationJ] 

F = A B + A B 



[0019] It outputs. It will be [0020] if table of truth value shows this. 



[Table 1 


I] 


A B 


F 


0 0 


0 


0 1 


1 


1 0 


1 


1 1 


0 



[0021] The output 1 of a logical circuit is an output of Ex-OR circuit 14. An output 2 reverses an output 
1 by NOT circuit 15. An output 3 is an output of Ex-OR circuit 12. An output 4 reverses an output 3 by 
NOT circuit 16. 

[0022] 1st Ex-OR circuit 12 is considering the discharge detecting signal K and the above-mentioned 

size distinction signal d as the input, and the logic of outputs 3 and 4 is as in Table 2. 

[0023] 



K d 


3 4 


0 0 


0 1 " 


0 1 


1 0 


1 0 


1 o i 


1 1 


0 1 j 



[0024] 2nd Ex-OR circuit 13 considers the discharge detecting signal K and the rectangular signal L of 
low frequency as an input, and the logic of an output e is as in Table 3. 



[0025] 




[Table 


3] 


K L 


e 


0 0 


0 


0 1 


1 


1 0 


1 


1 1 


0 



[0026] 3rd Ex-OR circuit 14 is considering the above mentioned signal e and the above-mentioned size 

distinction signal C as the input, and the logic of outputs 1 and 2 is as in Table 4. 

[0027] 



[Table t 






e c 


1 


2 


0 0 


0 


1 


0 1 


1 


0 


1 0 


1 


0 


1 1 


0 


1 
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[0028] If the output e of Table 3. is substituted for the input s of Table 4, an output 1 and two truth tables 
will become as in Table 5. 
[0029] 
[Table 5] 



K L 


C 


1 


2 


0 0 


0 


0 


1 


0 0 


1 


1 


0 


0 1 


0 


1 


0 


0 1 


1 


0 


1 


1 0 


0 


1 


0 


1 0 


1 


0 


1 


1 1 


0 


0 


1 


1 1 


1 


1 


0 



[0030] It lets outputs 1, 2, 3, and 4, **********, and the transistor drive circuits 17, 18, 19, and 20 pass, 
and is four transistors Ql of an inverter, Q2, Q3, and Q4. It becomes a switching control signal. 
[0031] The fundamental frequency of the RF triangular wave H has the desirable 10kHz or more range 
of 150kHz or less. When lower than 10kHz, it is not desirable at the point that the circuit element which 
constitutes a resonance circuit and an inverter control section is enlarged, and the weight of the whole 
equipment increases. When higher than 150kHz, it is not desirable at the point which it is hard to obtain 
what has the power capacity of a switching transistor big now, and becomes expensive. However, 
current is not the limitation when a large power transistor with the quick degree of switching ream 
spreads the case of small power, or in the future. 

[0032] The fundamental frequency of the low frequency square wave L has the desirable range of 40Hz 
thru/or hundreds of Hz. This square wave signal L can carry out dividing of the RF signal, and can 
acquire it. It may replace with a square wave L and the pulse signal of a predetermined period which 
directs a switch of a lamp polarity may be used. 

[0033] To drawing 3 , the wave form chart of each part of the inverter control section 6 is illustrated. 
Comparators 9 and 10 compare the size relation between RF H of a triangular waveform, and the object 
signals a and b, and output the square wave pulse trains c and d. As a result of introducing and carrying 
out logical operation to the logical circuit group 1 1 by making these outputs c and d, the discharge 
existence detection signal K of a lamp, and the square wave signal L into an input signal, outputs 1, 2, 3, 
and 4 are obtained. 

[0034] Four transistors Ql which constitute a bridge circuit for the square wave pulse trains c and d and 
the reversal signal of those using Bar c and Bar d, Q2, Q3, and Q4 On-off control is considered. 
Transistor Ql It is Signal c Q2 It is the signal bar c Q3 About Signal d, if the signal bar d is added to Q4, 
the output (OUT1-OUT2) of a bridge circuit will become as it is shown in f Fig. 
[0035] Four transistors Ql, Q2, Q3, and Q4 If the control input signal c, Bars c and d, and Bar d are 
replaced, the output of a bridge circuit will become as it is shown in g Fig. Moreover, Ql Q2 A control 
input signal is left as it is, and it is Q3. Q4 If it changes, the output of a bridge circuit will become as it is 
shown in e Fig. An output e has the RF triangular wave H and equal fundamental frequency, and the 
fundamental frequency of an output f or an output g is twice the RF triangular wave H. The example 
constituted so that such outputs e, f, and g might be obtained is the logical circuit group 1 1 . 
[0036] The potential seen OUT1 to drawing 4 from the output signals OUT1, OUT2, and OUT2 of the 
middle point of the bridge circuit of an inverter 3, i.e., the input voltage of a series resonant circuit 4, 
and the electrical-potential-difference wave form chart impressed to a lamp 5 are shown typically. 
Stages I are Stages II and III at the time of the discharge existence detection signal K= 0 of a lamp. It is 
after [ K= 1 ] discharge starting, and the low frequency square wave L is changed corresponding to 0 or 
1. 

[0037] The fundamental frequency of the inverter output after lighting has doubled to 2f exactly to the 
fundamental frequency f of the high frequency signal H and the fundamental frequency f of the inverter 
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output before discharge starting (OUT1-OUT2) being the same, and being in agreement with the 
resonance frequency f of LC resonance.circuit so that clearly also from drawing 3 and drawing 4 . 
Therefore, after lighting, LC resonance circuit functions as a ripple filter, and, as a result, the very small 
square wave of a ripple is impressed to a lamp. 

[0038] This is explained still more theoretically and the trial calculation of the rate of a ripple is made. 

The transfer function of the circuit which consists of L, C, and R which are shown in drawing 5 if lamp 

resistance is placed with R is 1/[S2 CL+(L/R)+1]. ... (1) 

It comes out. Before lighting, since it is infinity, R is 1/[S2 CL+1]. 

When it sets with a next door and S=j omega, it is l/[l-omega2 CL]. 

It becomes and is [0039]. 

[Equation 2] 

0)= 1/n/LC 

[0040] At the time of **, a transfer function serves as infinity and means series resonance. Lighting of a 
lamp increases the resistance R of a lamp with the rise of an illuminance from an early low value. At this 
time, the inverter is controlling output voltage automatically so that the power consumed by Resistance 
R may become fixed. 

[0041] It is resistance when the illuminance of a lamp is stabilized Rl A ripple is calculated by carrying 
out. When S=jomega is substituted for a formula (1), a transfer function is l/[l-CLomega2+j(L/R) 
omega]. 

It becomes. Therefore, amplitude factor omega of a ripple epsilon= l/[(l-CLomega2) 2+(L omega/R) 2] 
0.5 ...(2) 

It becomes. Resonance frequency is [0042]. 
[Equation 31 

(Do = 1 / n/LC 

[0043] Since come out and it is, it is LC=1 /omega 02. ... (3) 

Moreover, since it is twice the resonance frequency, ripple frequency is 0 omega= 2omega... (4) 

If (3) and (4) are substituted for a formula (2) and they are arranged, the amplitude factor epsilon of a lip 

will be epsilon= 1/0.5... (5) 

It becomes. It is LC=l/omega 02 from this. A ripple becomes [ the direction made into L»C under 
conditions ] small. 

[0044] For example, the frequencies of a triangular wave are 60kHz, 70 ohm [ of lamp resistance ], and 
reactor 500microhenry, then C=l/(2pif)2 L=0.014micro F, the amplitude factor epsilon of a ripple 
substitutes a numeric value for a formula (5), and it is [0045]. 
[Equation 4] 

e= \/ JTt= 1/6. 1 7 

[0046] It becomes. Thus, when a ripple voltage amplitude factor is compressed into one sixth, the power 
change in a half cycle is 1/62. It becomes. 

[0047] The inverter control section of this invention and desired value operation part of lamp power can 
be carried out with various means. For example, it can carry out by other digital logic circuits including 
the AND gate which can carry out by microcomputer software and considers for example, the lamp 
lighting detection notation K as an input. 
[0048] 

[Effect of the Invention] While driving high-pressure electric-discharge lamps, such as a metal 
HARANDO lamp, through LC resonance circuit to an inverter and a RF output according to this 
invention Since an inverter control section which the positive/negative alternation pulse which resonates 
LC resonance circuit is outputted before discharge starting, is switched to a forward pulse train and a 
negative pulse train by turns at the time of lighting after discharge starting, and the inverter outputs was 
prepared an acoustic resonance phenomenon - completely — not generating — moreover - a 
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configuration - the inverter lighting device of an easy and cheap high-pressure electric-discharge lamp 
was obtained. 

[0049] Moreover, if fundamental frequency of the above-mentioned forward pulse train and a negative 
pulse train is made into twice the high frequency output before discharge starting, before discharge 
starting, it functions as a resonance circuit, and during lighting, LC resonance circuit can function as a 
ripple filter, and the logic operation circuit of an inverter control section is not only simplified, but it can 
obtain an ideal square wave with the very small rate of a ripple. 



[Translation done.] 
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10H «fPff#b--afcHA*H&®**MlftJt 
Kb. b<H©£# r l j £fH*U b>H©t^T 

roj fctaa-rs. 

[0 0 17] SfeSlHl&Pl lfi3fi©Ex-ORle]8 

(Exclncive OR. SfffiW^rafDlsIi^) :feci:tf2iH©N 
OTBKJ:0«IAdnT^«. E x - O R 0?S©ifell 
tt, 2 A* A, BfC*fb 

[0 0 18] 

Gftl] 

F = AB + A B 50 



[0019] sm^-r-s. ;:tts*8«8-c$stttf. 

[0 0 2 0] 

[SI] 



A 


B 


F 


0 


0 


0 


0 


1 


1 


1 


0 


1 


1 


1 


0 



[0 0 2 1] mmM&OVA-tl lliEx-ORIHKl 4© 
Mtir&Z. m*2«NOTlHl?Sl 5{CiDffl*lS:5 
W*3H:Ejc-ORI381 2©ffl£ 
HWHttNOTBRl 6lC«fc0ffl*3<£S«b 

fcfe©-rafe5o 

[0 0 2 2] KI1©Ex-ORIh18&1 2tt, Stttfcffifl 

3, 4©^a«^2©aoT*^o 

[0 0 2 3] 
[*2] 



K 


d 


3 


4 


0 


0 


0 


1 


0 


1 


1 




1 


0 


1 


I 


i 


i 


0 





[0 0 2 4] 2&2©Ex-OR|Hlg&l 3tt. ftfttfttfjfi 

^3©iio-e*5. 

[0 0 2 5] 
S3] 

K L 



[0 0 2 6] ^3©Ex-OR[§SSl 4 MfELfcfi 

1. 2©H3te^4©SDT&5. 
[0 0 2 7] 
»4] 



e 


c 


1 


2 


0 


0 


0 


1 


0 


l 


1 


0 


1 


0 


1 


0 


1 


1 


0 


1 



[0 0 2 8] g4©A*elC«3©ta*e&ftA'rs 
t, tHAl, 2Xa^«^5©ffli9a:^^o 
[0 0 2 9] 
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K5] 



K 


L 


c 


1 


2 


0 


0 


0 


0 


1 


0 


0 


1 


I 


0 


0 


1 


0 


1 


0 


0 


1 


1 


0 


1 


1 


0 


0 


1 


0 


1 


0 


1 


0 


1 


i 


1 


0 


0 


1 


1 


1 


1 


1 


0 



2 OSML-T-f >n 



Q 2 , Qa , Q* ©X 



[0 0 3 0] tiitl 1, 2, 3, 4, 
i?7.fmWl®f&l 7, 18, 1 9, 

[0 0 3 1] &m$LE.%$iH<D&*m&Lm-t, lOKH 

zK±15 0KHzaTOW!ftl/K 10 KHz 

JiftK&K 1 5 OKHz«tt)K^»^«. ?!&©£ 
£ 5 X -f y 9 y 9 V 5 > v 7 x * ©«#$»©a £ 13 h © 

[0 0 3 2] ffifltt#»&L0**mfcftli4OHz&: 
V*L»SH «©«»&*»* U». C©^Jg»M^L«, 

Xlt^£fflVVTfc«k^. 
[0 0 3 3] E3K, <>/X-*«IM> 6 ©*«©«» 
m%Mm?Z>. J±t4gg9, 1 OttHAttJBOiWMI'.Hfc 

c, d&ffl^-rs. ^©ffl^jc, d£, 7>7 p ©iS;«W 
»tt»fll^K. ^fcffi^L£A#ffi^<hUTl|31[5]!& 

»in:iAU mai, 2, 3, 

4*t^e.n5. 

[0 0 3 4] JjfcWVlzmc, d i*©R<EflH»ft/X 
-c, A'-d£fflV>T. ^'Jy^H»fi«*-r*4fiO 
h9>^X^Qi .Q2.Q3.Q4 ©^>^-7»2: 
#i5. h9>vX^Qi iCfi^cS, Q 2 iClUfA*- 

c£, Q 3 Cil^d£. Q4fctMJA-d«jQ*.*i. 
y<J yvMHi&©ffl# (OUT 1 -OUT 2) tef|g©<fc 

[0 0 3 5] 4fi©h9>^X^Qi , Q 2 , Qs . Q 
< ©MffllA^ll^c iA-c. d tA'-dfcAn&x.* 
tyjy^H»OHl*ttgHOJ:5Ka:<5. Q> ' 
e = l/ [ (1-CLcd 2 ) 2 + 

[0 0 4 2] 
[»3] 

wo = 1 / v/Tc 

[0 0 4 3] 



*tQ 2 ©W»A*«^£-€-©**lCbTQ3 «hQ4 
^An^A^t^U y>>[H]K©liJ£«eE3©<fc3l;:fc 
•5. ffl*ett»Htt=ft*Ht«*»iftfc«»*l/<. til 

-h f $ fcteta* g <D&*m&mmm$i=ft$LH<D 2 <& 
5**v*nfc«is«!i!fl«ii3aiiw»i 

[0 0 3 6] H4fc, ■1>rt-9 3<D7Vy>>®16<D't> 
^©W^jfg^OUTl, OUT2, OUT2)i^OUT 
f*t)^jt?iJ^lg|aI8S4©A^«JE. *5<fc 

Xx-^Itt5>y©ft«**ltt»lg#K=0©t^ 
Xx-^II*«tlXlII fit. ft€Mi&^K=lT*0. ffi; 

aaDSFJWSLjwosfcttiic^fisi/TiBDtfAsn*. 

[0 0 3 7] 03, E4*^fcBJ?>*^<i:3lr, ifiS^S 
il^H©»*^ig§c f tifcSM&itt©^ >n-9JSMi 

(OUT 1 -OUT 2) ©£#«&& fttH-T*? 
T, LC*fi0»©*SWttftf ICt>HftUTV>*Ofc 

[0 0 3 8] £©Ctt*JEiC3ll«fc8WlU U yTOl/ 

L, C, Ri^j«5lHlgS©ejiMSctt 

1/ CS 2 CL+ (L/R) +1] •••(!) 

jWrWttRtt«>T**«>6. 
1/ (S 2 CL+ 1) 
fcfcD. S= j co<i:*3< i:, 
1/ (1 -co 2 CL] 

[0 0 3 9] 
[»2] 

CO= l/s/TC 

[0 0 4 0] ©fcS, ea«*tt«ll8*tftoTit?!l* 

tt, 4»«©fiV»fl«>SJIIl«©±#tt'bfciB*lxTiJ> 

£ t U Z> J: 3 ffl * HJE ft S A §il ffl L T V » 5 . 
[0 0 4 1] 7>7<DMBUfi£fcVfct2<Dl8Sim*R 
40 i tUT'Jy^StHIC-r-S. SC (1) »CS = j co&ft 

Af*teai»»« 

1/ (1-CLco 2 +j (L/R) w] 
«oT>Js;^;i/©«tB*<»tt 

t 

(Lcd/R) » ] ••« • • • (2) 
LC=1/cdo 2 • • • (3) 

*fc, yy^«»W4*iBHai»©2«"rft**>6ft) 
= 2cdo • • • (4) 

(3) (4) (2) tcftAU-c&g-rnw:, 

50 ©fiffl*er4. 
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£ = 1/ (9 + 4L/R 2 C] 0 5 • • • (5) 

[0 0 4 4] 01* tf, 6 OKHz, y 

>7&fit7 0Q, 'J7i7h^5 0 OtfHtftltf 
C=l/ (2 71 f) 2 L=0. 014/iF 
T&D. Uy^;K»fi(i*6ttiC (5) CSISftAL 
T 

[0 0 4 5] 
W4] 

£ = 1 /JTH= 1/6. 17 
[0 0 4 6] tfc-S. Z.<Djz$\Z, Uy^MIEEMI* 
6 2 

[0047] >/*-*iiim*j:tf?>?ft 

Kit)**** ?>7tt*rft 
[0 04 8] 

* U »tBI»«Ojl)«rottjE/'UPXJBtjl/t < n'X Wfc 



1(9 



[0 0 4 9] ±fELfcIE/W;^J<hA/W<X?iJ© 
[0B©ffi»&Kijl!] 

[01] fi. #*WO*««Sw-r0IMPlJ*HT»*. 
[0 3] tt. ±C*««0'f >A-^«ffl«6C!)#«fl!> 

i6^£«^«tc*t-flsffli&9]0Ti&5„ 
[04] ti. ±B*««o-f>A-^3*±rm5!i*a 

[0 5] fi, #^©LC#ig®880ftffli&W0Ti& 
[ft#03lW] 



1 • 

2- 
3- 
4- 
5- 
6- 
7 • 
8- 
9> 

1 1 

H-. 

30 L — 



io— -jtim 



•{£^8E©#?£« 



[02] 



[05] 



10 



_r -k- 



11 



L 



D 
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[03] 



H 



a -A 












iVi 

J j 1 1 
! i • i 

!H 




• i 

i i 
i i 

j i 

H 


Mi M iWi 

! i M| i ;« 

i| ! ! !' ' 

■n; iM 


• VI I 

; i] 

i h 

! 'h 


1! 




i i— 


1 1 

i r 


— 


: ! 1 J j 
j — | j — j 4 — 


i 1 • i 
i i * i 
» i ii 
i I — i r- 



c ~" — □ I 1 I 1 1 1 i li 1 I — 

d □ □ □ □ m n rn 



e " u n u n u n u n u n u n u 

f JUULJUUUUUUUUUUL 

9 in nnnnnnnnnnnnr 
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(7) 

«i » 
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°un finnnnnnnnnnnnnri n n n n n i ; i if 



°uT2|fiJTTiniiflJLJUL^ 



OUTZ«*S 
OUT 1 *JLfc«ttt 



rrii_ 
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